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BREAST ENDOTHELIAL CELL EXPRESSION PATTERNS 



TECHNICAL FIELD OF THE INVENTION 

. This invention is related to the area of angiogenesis and anti-angiogenesis. to particular, 
it relates to genes which are characteristically expressed in breast tumor endothelial cells. 

BACKGROUND OF THE INVENTION 

To date, global gene expression profiles fcom endothelial cell-specific populations is 
Umited to normal and tumorigenic colon tissue [St Croix, 2000 #70]. There is a need in the art 
for analysis of endothelial cells firom other tissue, so that diagnostic and therapeutic agents for 
non-colonic tumors can be developed. 

SUMMARY OF THE INVENTION 

According to one embodiment of the invention a method is provided to aid in diagnosing 
breast tumors. An expression product (protran or RNA) of at least one gene in a first breast 
tissue sample suspected of being neoplastic is detected. The at least one gene is selected firom 
the group consisting of hypothetical protein DKFZp434G171; heat shock 70kDa protein lA; 
jagged 1 (Alagille syndrome); cyclin-dependent kinase 3; 6-phosphogiuconolactonase; likely 
homolog of rat and mouse retinoid-inducible serine carboxypeptidase; plasmalemma vesitle 
associated protein; NADH:ubiquinone oxidoreductase MLRQ subunit homolog; HIF-1 
responsive RTP801; ribosomal protein L27; secreted protein, acidic, cysteine-rich (osteonectin); 
hexokinase 1; ribosomal protein LI 3a; collagen, type IV, alpha 1; insulin-like growth factor 
binding protein 7; collagen, type m, alpha 1 (Ehlers-Danlos syndrome type IV, autosomal 
dominant); heat shock lOkDa protein 1 (chaperonin 10); calcium channel, voltage-dependent, 
alpha IH subunit; CD9 antigen (p24); TEM17; TEM13, Thy-1 cell surfece antigen; Tax 
interaction protein 1; dysferlin, limb girdle muscular dystrophy 2B (autosomal recessive); 
hypothetical protein MGC34648; putative translation initiation factor; insulin-like growth factor 
binding protein 4; matrix metalloproteinase 9 (gelatinase B. 92kDa gelatinase, 92kDa type IV 
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coUagenase); heterogeneous nuclear ribonucleoprotein R; bHLH £ictor Hes4; collagen, type VI, 
alpha 2; T-box 2;. glyceraldehyde-3-phosphate dehydrogenase; G protein-coupled receptor 4; 
collagen, type I, alpha 1 ; ras-related C3 botulinum toxin substrate 1 (rho family, small GTP 
binding protein Ra61); ribosomal protein, large, PI; TEMIO, C0L1A2 involved in tissue 
remodeling; heat shock 70kDa protein g; KIAA0152 gene product; Ca2+-promoted Ras 
inactivator; serine/arginine repetitive matrix 2; hypoxia-inducible factor 1, alpha subunit (basic 
helix-loop-helix transcription factor); benzodiazapine rec^tor (peripheral); ectonucleoside 
triphosphate diphosphohydrolase 1; heparan sul&te proteoglycan 2 (perlecan); fibromodulin; 
haiiy/eiihancer-of-split related with YRPW motif 1; collagen, type V, alpha 3; hairy/enhancer-of- 
split related witii YRPW motif-like; hypotibetical protem MGC2731; amiho-tetminal enhancer of 
spli^ mitogen-activated protein kinase 9; regulator of G-protein signalling 5; prothymosin, alpha 
(gene sequence 28); tubulin, beta, 2; protease, serine, 23; hypothetical protein FLJ20898; calpain 
1, (mu/T) large subunit; interferon, a^ha-indiucible protein (clone IFI-6-16); ESTs, Weakly 
similar to T25031 hypothetical protein T20D3.3 - Caraiorhabdilis elegans [C.elegans]; major 
histocompatibility complex, class I, C; hypoxia up-regulated 1; complonent componrait 4B; 
prefoldin 2; cytoskeleton-associated protein 1; Rho GTPase activating protein 4; Homo sapiais 
clone FLC1492 PR03121 mRNA, complete cds; transducin-like enhancer of split 2 (E(spl) . 
homolog, Drosophila); ribosomal protein L37; hypothetical protein MGC4677; ESTs, Highly 
simUar to MT1A_HUMAN METALLOTHIONEIN-IA (MT-1 A) [H.sapiens]; TEMl 1, nidogen 
(enactin); guanine nucleotide binding protein (G protein), gamma 5; matrix Gla protem; heat 
shock lOSkD; GNAS complex locus; Homo sapiens cDNA FLJ 11 658 fis, clone 
HEMBA1004577; H19, im^ted maternally expressed untranslated mRNA; protein tyrosine 
phosphatase type IVA, member 3; snail homolog 1 (DrosophUa); integrin-binding sialoprotein 
(bone sialoprotein, bone ^sialoprotein II); tissue inhibitor of metalloprotemase 1 (erythroid 
potentiating activity, coUagenase inhibitor); peptidylprolyl isomerase B (cyclophilin B); 
MARCKS-like protein; FAST kinase; protease, serine, 1 1 (IGF binding); beta-2-micK)globulin; 
delta sleep inducing peptide, inununoreactor, coHagen, type IV, alpha 2; immediate early 
response 3; cadherin 5, type 2, VE-cadherin (vascular epithelium); RGC32 protein; guanyiate 
cyclase 1 , soluble, beta 3; major histocompatibility complex, class I, B; ribonuclease, RNase A 
family, 1 0>ancreatic); collagen, type XVm, alpha 1; v-jun sarcoma virus 17 oncogene homolog 
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(avian); Homo sapiens mRlSfA; cDNA DKFZp686G1610 (from clone DKFZp686G1610); 
nucleolin; lectin, galactoside-binding, soluble, 3 binding protein; Lysosomal-associated 
multispanning membrane protein-5; ribosomal protein SI 6; guanine nucleotide binding protein 
(G protein), gamma 12; serine (or cysteine) proteinase inhibitor, clade E (nexin, plasminogen 
activator inhibitor type 1), member 1; biglycan; DnaJ (H[sp40) homolog, subfamily B, member 1; 
tumor rejection antigen (gp96) 1 ; interferon, alpha-inducible protein (clo nc IFI-15K); solute 
carrier family 21 (prostaglandin transporter), member 2; CD74 antigen (invariant polypeptide of 
major histocompatibility complex, class n antigen-associated); serum/glucocorticoid regulated 
kinase; mitogen-activated protein kinase; receptor (calcitonin) activity modifying protein 3; 3ema 
domain, umnunoglobulin domain (Ig); benzodiazapine receptor (peripheral) - mitochondrial; CI 
domain-containing phosphatase & tensin-like; and Notch homolog 3 (Drosophila). Expression of 
the at least one gene in the first breast tissue sample is compared to expression of the at least one 
gene in a second breast tissue sample which is normal. Increased expression of the at least one 
gene in the first breast enddfhelial tissue sample relative to the second tissue sample identifies the 
first breast tissue sample as likely to be neoplastic. ^ 

According to another embodiment of the invention a method is provided of treating a 
breast tuihor. Cells of the breast tumor are contacted with an antibody. The antibody specifically 
binds to an extracellular epitope of a protein selected from the group consisting of. • 
benzodiazapine receptor (peripheral); cadherin 5, type 2, VE-cadherin (vascular epithelimn); 
calcium channel, voltage-dependent, alpha IH subunit; CD74 antigen (invariant polypeptide of 
major histocompatibility complex, class n antigen-associated); CD9 antigen (p24); dysferlin, 
limb girdle muscular dystrophy 2B (autosomal recessive); ectonucleoside triphosphate 
diphosphohydrolase 1; G protein-coupled receptor 4; hypothetical protein FLJ20898; hypoxia up- 
regulated 1; immediate early response 3; interferon, alpha-inducible protein (clone IFI-6-16); 
jagged 1 (Alagille syndrome); KIAA01S2 gene product Lysosomal-associated multispanning 
membrane protein-S; major histocompatibility complex, class I, B; major histocompatibility 
complex, class I, C; NADHrubiqumone oxidoreductase MLRQ subunit homolog; Notch homolog 
3 (Drosophila); plasmalemma vesicle associated protein; solute carrier family 21 (prostaglandin 
transporter), member 2; TEM13, Thy-1 cell surface antigen; receptor (calcitonin) activity 
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modifying protein 3; sema domain, inmiimoglobulin domain (Ig); benzodiazapine receptor 
(peripheral) - mitochondrial; and TEM17. Immune destruction of cells of the breast tumor is 
thereby triggered. 

According to still another embodiment of the invention a method is provided for 
identi:fying a test compound as a potential anti-cancer or anti-breast tumor dmg. A test compoxmd 
is contacted with a cell which expresses at least one gene selected from the group consisting of: 
hypothetical protein DKFZp434G171; heat shock 70kDa protein lA; jagged 1 (Alagille 
syndrome>; cyclin-dependent kina$e 3; 6*phosphogluconolactonase; likely homolog of rat and 
mouse retinoid-inducible serine carboxypeptidase; plasmalemma vesicle associated protein; . 
NADH:ubiquinone oxidoreductase MUIQ subunit homolog; HIF-1 responsive RTP801; 
ribosomal protein L27; secreted protein, acidic, cysteine-rich (osteonectin); hexokinase 1; 
ribosomal protein L13a; collagen, type TV, alpha 1; insulin-like growth factor binding protein 7; 
collagen, ^e m, alpha 1 (Ehlors-Danlos syndrome type IV, autosomal dominant); heat shock 
lOkDa protein 1 (chaperonin 10); calcium channel, voltage-dependent, alpha IH subunit; CD9 
antigen (p24); TEM17; TEM13, Thy-1 cell surface antigen; Tax interaction protein 1; dysferlin, 
limb girdle muscular dystrophy 2B (autosomal recessive); hypothetical protein MGC34648; 
putative translation initiation factor; insulin-like growth factor binding protein 4; matrix 
metalloproteinase 9 (gelatinase B, 92kDa gelatinase, 92kDa type TV coUagenase); heterogeneous 
nuclear ribonucleoprotein R; bHLH factor Hes4; collagen, type VI, alpha 2; T-box 2; 
glyceraldehyde-3-phosphate dehydrogenase; G protein-coupled receptor 4; collagen, type I, alpha 
1; ras-related C3 botulinum toxin substrate 1 (rho family, small GTP binding protein Racl); ^ 
ribosomal protein, large, PI; TEMIO, COLl A2 involved in tissue remodeling; heat shock 70kDa 
protein 8; KIAA0152 gene product; Ca2+-promoted Ras inactivator; serine/arginine repetitive 
matrix 2; hypoxia-inducible factor 1, alpha subunit (basic helix-loop^helix transcription &ctor); 
benzodiazapine receptor (peripheral); ectonucleoside triphosphate diphosphohydrolase 1; 
heparan sulMe proteoglycan 2 (perlecan); flbromodulin; haity/enhancer-of-split related with 
YRPW motif 1; collagen, type V, alpha 3; hairy/enhancer-of-split related with YRPW motif-like; 
hypothetical protein MGC2731; amino-terminal enhancer of split; mitogen-activated protein 
kmase 9; regulator of G-protein signalling 5; protiiymosin, alpha (gene sequence 28); tubulin. 
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beta, 2; protease, serine, 23; hypothetical protein FU20898; calp^in 1, (mu/I) large subunit 
interferon, alpha-inducible protein (clone IFI-6-16); ESTs, Weakly similar to T25031 
hypothetical protein T20D3.3 - Caenorhabditis elegans [Celegans]; major histocompatibility 
complex, class I, C; hypoxia np-regulated 1 ; complement component 4B; prefoldin 2; 
cytoskeleton-assoQiated protein 1; Rho GTPase activating protein 4; Homo sapiens clone 
FLC1492 PR03121 mRNA, complete cds; transducin-like enhancer of split 2 (E(spl) homolog, 
Drosophila); ribosomal protein L37; hypothetical protein MGC4677; ESTs, Highly similar to 
MTIAJIUMAN METALLOTHIONEIN-IA (MT-1 A) [H.sapiens]; TEMl 1, nidpgen (enactin); 
guanine nucleotide binding protein (G protein), gamma 5; matrix Gla protein; heat shock lOSkD; 
GNAS complex locus; Homo sapiens cDNA FUl 1658 fis, clone HEMBA1004577; H19, 
imprinted maternally expressed untranslated mR NA; protein tyrosine phosphatase type IVA, 
member 3; snail homolog 1 (Drosophila); integrin-bmding sialoprotein (bone sialoprotein, bone 
sialoprotein II); tissue inhibitor of m^talloproteinase 1 (erythroid potentiating activity, 
coUagenase inhibitor); peptidylprolyl isomerase B (cyclophilin B);-.MARCKS-like protein; FAST, 
kinase; protease, serine, 11 (IGF binding); beta-2-micrbglobuliru delta sleep inducing peptide, 
immunoreactorj collagen, type IV, alpha 2; immediate early response 3; cadherin 5, lype 2, VE- 
cadherin (vascular epithelium); RGC32 protein; guanylate cyclase 1, soluble, beta 3; major 
histocompatibility complex, class I, B; ribonuclease, RNase A femily, 1 (pancreatic); collagen, 
type XVin, alpha 1; v-jun sarcoma virus 17 oncogene homolog (avian); Homo sapiens nfiRNA; 
cDNA DKFZp686G1610 (from clone DKFZp686G1610); nucleolin; lectin, galactoside-binding, 
soluble, 3 binding protein; Lysosomal-associated multispanninjg membrane protein-5; ribosomal 
protein S16; guanine nucleotide binding protein (G protein), gamma 12; serine (or cysteine) 
proteinase inhibitor, clade E (nexin, plasminogen activator inhibitor type 1), member 1 ; biglycan; 
DnaJ (Hsp40) homolog, subfamily B, member 1; tumor rejection antigen (gp96) 1; interferon, 
alpha-inducible protein (clo he IPI-15K); solute carrier family 21 (prostaglandin transporter), 
member 2; CD74 antigen (pvariant polypeptide of maj or histocompatibility complex, class H 
antigen-associated); senun/glucocorticoid regulated kinase; mitogen-activated protein kinase; 
receptor (calcitonin) activity modif/mg protein 3; sema domain, immunoglobulin domain (Ig); 
benzodiazapine receptor (peripheral) - mitochondrial; CI domain-containing phosphatase & 
tensm-like; and Notch homolog 3 (Drosophila), An expression product of the af least one gene is 



monitored. The test compound is identified as a potential anti-cancer drug if it decreases the 
expression of the at least one gene. 

Still another embodiment of the invention is a method to induce an immune response to a 
breast tumor. A protein or nucleic acid encoding a protein is administered to a mammal, 
preferably a human. The protem is selected from the group consisting of: hypothetical protein 
DKFZp434G171; heat shock 70kDa protein lA; jagged 1 (Alagille syndrome); cyclin-dependent 
kinase 3; 6-phosphogluconolactonase; likely homolog of rat and mouse retinoid-inducible serine 
carboxypeptidase; plasmalenuna vesicle associated protein; NADHiubiquinone oxidoreductase 
MLRQ subunit homolog; HIF-1 responsive RTP801; ribosomal protein L27; secreted protein, 
acidic, cysteine-rich (osteonectin); hexokinase 1; ribosomal protein L13a; collagen, type IV, 
alpha 1; insulin-like growth factor binding protein 7; collagen, type HI, alpha 1 (Ehlers-Danlos 
syndrome type IVj, autosomal dominant); heat shock lOkDa protein 1 (chaperonin 10); calcium 
channel, voltage-dependent, alpha IH subunit; CD9 antigen (p24); TEM17; TEM13, Thy-1 ceU 
surface antigen; Tax interaction protein 1 ; ^ferlin, limb girdle muscular dystrophy 2B 
(autosomal recessive); hypothetical protein MGC34648; putative translation initiation fector; 
insulin-like growth factor binding protein 4; matrix metalloproteinase 9 (gelatinase B, 92kDa 
gelatinase, 92kDa type IV collagenase); heterogeneous nuclear ribonucleoprotein R; bHLH factor 
Hes4; collagen, type VI, alpha 2; T-box 2; glyceraldehyde-3-phosphate dehydrogenase; G 
protein-coupled receptor 4; collagen, type I, alpha 1; ras-related C3 botulinum toxin substrate 1 
(rho family, small, GTP binding protein Racl); ribosomal protein, large, PI; TEMIO, COL1A2 
involved in tissue remodelmg; heat shock 70kDa protein 8; KIAA0152 gene product; Ca2+- 
promoted Ras inactivator; serine/arginine repetitive matrix 2; hypoxia-inducible factor 1, alpha 
subunit (basic helix-loop-helix transcription factor); benzodiazapine receptor (peripheral); 
ectpnucleoside triphosphate diphosphohydrolase 1; heparan sulfate proteoglycan 2 (perlecan); : 
fibromodulin; hairy/enhancer-of-split related witii YRPW motif 1; collagen, ^e V, alpha 3; 
hairy/enhancer-of-split related witii YRPW motif-like; hypothetical protein MGC273 1 ; amino- 
terminal enhancer of split; raitogen-activated protein kinase 9; regulator of G-protein signalling 
5; prothymosin, alpha (gene sequence 28); tubulin, beta, 2; protease, serine, 23; hypothetical 
protein FLJ26898; calpain 1, (mu/Q large subunit; interferon, alpha-inducible protein (clone IFI- 
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6-16); ESTs, Weakly similar to T25031 hypothetical protein T20D3.3 - Caenorhabditis elegans 
[C.elegans]; major histocompatibility complex, class I, C; hypoxia up-regulated 1; complement 
component 4B; prefoldin 2; cytoskeleton-associated protein 1; Rho GTPase activating protein 4; 
Homo sapiens clone FLC1492 PR03121 mRNA, complete cds; transducin-like enhancer of split 
2 (E(spl) homolog, Drosophila); ribosomal protein L37; hypothetical protein MGC4677; ESTs, 
Highly sunilar to MTlAJIUMANMETALLOTfflONEIN-IA (MT-IA) [H.sapiens]; TEMll, 
nidogen (enactin); guanine nucleotide binding protein (G protein), gamma 5; matrix Gla protein; 
heat shock 105kD; GNAS complex locus; Homo sapiens cDNA FUl 1658 fis, clone 
HEMBA1004577; H19, imprinted maternally expressed untranslated mR NA; protein tyrosine 
phosphatase type IVA, member 3; snail homolog 1 (Drosophila); integrin-binding sialoprotein 
(bone si2iloprotein, bone sialoprotein IT); tissue inhibitor of metalloproteinase 1 (erythroid 
potentiating activity, collagenase inhibitor); peptidylprolyl isomerase B (cyclophilin B); 
MARCKS-like protein; FAST kinase; protease, serine, 1 1 (IGF binding); beta-2-microglobulm; 
delta sleep inducing peptide, immunoreactor; collagen, ^e IV, alpha 2; inunediate early 
response 3; cadherin 5, type 2, VE-cadherini (vascular epithelium); RGC32 protein; guanylate 
cyclase 1, soluble, beta 3; major histocompatibility complex, class I, B; ribonuclease, RNase A 
family, 1 (pancreatic); collagen, type XVm, alpha 1; v-jun sarcoma viras 17 oncogene homolog 
(avian); Homo sapiens mRNA; cDNA DKFZp686G1610 (from clone DKFZp686G1610); 
nucleolin; lectin^ galactoside-binding, soluble, 3 binding protein; Lysosomal-associated 
multispaiming membrane protein-5; ribosomal protein SI 6; guanine nucleotide binding protein 
(G protein), gamma 12; serine (or cysteine) proteinase inhibitor, clade E (nexin, plasminogen 
activator inhibitor type 1), member 1 ; biglycan; DnaJ (Hsp40) homolog, subfamily B, member 1 ; 
tumor rejectibQ antigen (gp96) 1; interferon, alpha-inducible protein (clo ne IFI-15K); solute 
earner family 21 (prostaglandin transporter), member 2; CD74 antigen (invariant polypeptide of 
major histocompatibility complex, class n antigen-associated); serum/glucocorticoid regulated 
kinase; mitogen-activated protein kinase; receptor (calcitonin) activity modifying protein 3; sema 
domain, inununoglobulin domain (Ig); benzodiazapine receptor (peripheral) - mitochondrial; CI 
domain-containing phosphatase & tensin-like; and Notch homolog 3 (Drosophila). An immune 
respoiise to. the protein is thereby induced. 



The present invention thus provides the art with methods of diagnosing and treating breast » 
tumors. 

DETAILED DESCRIPTION OF THE INVENTION 

Using SAGE (Serial Analysis of Gene Expression) profiling, the present inventors were 
able to identify previously unrecognized, angiogenesis-specific markers that discriminate 
between non-proliferative and pathologic endothelial cells. In addition, a set of previously 
identified angiogenesis-specific markers fi"om other tumor ^es (colon and/or brain) were found 
to be expressed in breast tumor endothelium as well. We identified 111 human genes that were 
expressed at significantly higher levels in breast tumor endothelium than in pomial breast 
endothelium. See Tablel . Additional such genes which can be used similarly to the 1 1 human 
genes are shown in Table 2. We have named these markers BEMs (breast tumor endothelial 
m£u:kers). BEMs that are expressed in both colon and breast tumor epithelium are identified in 
Table 3. BEMs that are expressed in both brain and breast tumor epithelium are identified in 
Table 4. BEMs that are expressed in each of brain, colon, and breast tumor epithelium are 
identified in Table S. 
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Table 1 — 1 1 1 Breast Markers 







mm 




Hs.8728 


lypothetical protein DKFZd434G171 




CAB61365 


Hs.8997 


leat shock 70kDa protein 1 A 


140550 


NP 005336 


Hs.91143 


agged 1 (Alagille syndrome) 


601920 


NP 000205 


Hs.1 00009 


cyclin-dependent kinase 3 


123828 




Hs.1 00071 


5-phosphoglucono1actonase 


604951 


NP 036220 


Hs.1 06747 


ikely homolog of rat and mouse retinoid-inducible 
serine carboxypeptidase 


• 


NP 067639 


Hs.107126 


plasmalemma vesicle associated protein 




NP 112600 


Hs.1 10024 


ISIADH:ubiquinone oxidoreductase MLRQ subunit 
homolog 




NP 064527 


Hs.1 11244 


HIF-1 responsive RTP801 




NP 061931 


Hs.111611 


ribosomal protein L27i 


607526 


NP 000979 


Hs.1 11 779 


secreted protein, acidic, cysteine-rich (osteonectin) 


182120 


NP 003109 


Hs.1 18625 


hexoklnase 1 


142600 


NP 277035 


Hs.1 191 22 


ribosomal protein LI 3a 






Hs.1 19129 


collagen, type IV. alpha 1 


120130 


NP 001836 


Hs.119206 


Insulin-like growth factor binding protein 7 


602867 


NP 001544 


Hs.1 19571 


collagen, type 111, alpha 1 (Ehters-Danlos syndrome 
type IV. autosomal dominant) 


120180 


NP 000081 


Hs.1 197 


heat shock lOkDa protein 1 (chaperonin 10) 


600141 


NP 002148 


Hs.122359 


calcium channel, voltage-dependent, alpha 1H subunit 




NP 066921 


Hs.1 244 


CD9 antigen (p24) 


143030 


NP 001760 


Hs.125036 


TEM17 


606826 


NP 065138 


Hs.125359 


TEM13, Thy-1 cell surface antigen 


188230 


NP 006279 


Hs.12956 


Tax interaction protein 1 




NP 055419 


Hs.143897 


dysferlin, limb girdle muscular dystrophy 2B 
(autosomal recessive) 


603009 


NP 003485 


Hs.146360 


hypothetical protein MGC34648 




NP 689873 


Hs.150580 


putative translation initiation factor 




NP 005792 


Hs.1516 


insulin-like growth factor binding protein 4 


146733 


NP 001543 


Hs,151738 


matrix metalloproteinase 9 (gelatinase B, 92kDa * 
gelatinase. 92kDa type IV collagenase) 


120361 


NP 004985 


Hs.15265 


heterogeneous nuclear ribonucleoprotein R 


607201 


NP 005817 


Hs.154029 


bHLH factor Hes4 




NP 066993 


Hs.159263 


collagen, type VI. alpha 2 


120240 


NP 001840 


Hs.168357 


T-box 2 


600747 


NP 005985 


Hs.1 69476 


qlyceraldehyde-3-phosphate dehydrogenase 


138400 


NP 002037 


Hs.17170 


G protein-coupled receptor 4 


600551 


NP 005273 


Hs.172928 


collagen, type 1. alpha 1 


120150 


NP 000079 
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r-riBijKieiQ^ 


r 

Hs.1 73737 s 


as-related C3 botulinum toxin sut)strate 1 (rho family, 
mall GTP binding protein Rac1 ) v 


602048 




nS.l i / DsjZ r 




1 \J\J\JC\J 




S.l rmro 1 


'Chiim /^Ol 1 A9 in\/i^lwoH in ticeiir^ romr^rtplinn 

civllUa wwL. invoivea in uoout? icinuucuiiy 


1901 fin I 






iGai snocK fUKua proiein o 


f«nnAi (\ 


MP nnRf^flR 


Hs.io141o ^ 


viAAU 1 yene proauci 




MP ni^RR4<^ 


Hs,io43b7 C 


^az^^-promoieo Kas inacuvaxor 






Hs. 1971 14 £ 


jerine/arginine repeiuive mainx ^ 


RnRn'^9 


MP n<«7^17 


\ 

Lie iQT^AO 1 


lypoxia-inducible factor 1, alpha subunit (basic helix- 

UiJ|J 1 IwllA U at lowl l|JUWI 1 lOViVll / 


603348 


NIP 001521 






' 09610 

. Www ■ W 


IMP 000705 

vl W W f WW 




:»rtnni ird atiqIHa trinhnQnhatA HinhofinhohvdroldSf^ i 


601752 


MP 001767 

1 tII^ WW i # W 1 






142461 


NP 005520 


Me 0*\n 


lUI KJi villi 1 


600245 


NP 002014 




iair\//onhanr'Ar-nf-Qnlit rrfalaffiH with YRP\A/ mntif 1 

IClll y/ 1 if ICII IvCI Lfi^>Jlll> 1 CICILOiJ Willi 1 ixl^ VV IIIUlll 1 


602953 


NP 036390 




uwiiciydii iyf,fC7 cii|jiici w 


120216 


NP 056534 

1^1 wwww^ 


He O^RO*^ 


iair\//i2nhpncf^r-nf-Qnnf rplatpH with YRPW motif-like 




NP 055386 


He 94ni7n 


liyi^UU ICSMwCII |i^lV/iwlil IVIXjw^f ^ 1 




NP 076973 




amino-ffamninal pnhannpr t\f snlit 

Clllllllw^tdllllllCII willlOil^^l V' Of'tlK 


600188 






nnitnnpn<-acti\/ptpd nrntein kinasis d 


602896 


NP 620708 


Hs.24950 


requlator of Q-protein signalling 5 


603276 


NP 003608 


nS.ZwUODD 


proinyiTiosin, aipna (ywne ocviuencc ^oj 




NP 002814 




uJDUiin* De», 


602660 


NP 006079 


ns.2oooo 


proi6as6, senns, 






nS.2o54il 


lypoinciicai proiein rLj^uo^o 




NP 078876 


riS.207o 


caipain i, imu/ii larye suuunii 


1 1499n 


NP 00*5177 


iS.2o5oZ7 


inieireron, aipna-inQuciDio prQiein iciunc iri*o- idi 


147S72 


MP 075011 

l^r Uf OV 1 1 


Hs.267200 


ESTs, Weakly similar to T25031 hypothetical protein 
T20D3.3 * Caenorhabditis elegans. [C.elegansi 






nS.2774f / 


major nisiocompauDiiiiy complex, ciass i» o 


142R40 


NP 002108 


Hs.277704 


h^oxia up-regulated 1 


601746 


NP 006380 


Hs.278625 


complement component 4B 




NK UUUOOO 


Hs.298229 


prefoidin 2 




KID nQRf^OR 


Hs.31053 


cvtoskeleton-associated protein 1 


oUloUo 




Hs.3109 


Rho GTPase activating protein 4 


300023 


NP 001857 




Homo sapiens clone FLC1492 PR03121 mRNA, 






Hs.332173 


tFansducin-IIke enhancer of split 2 (E(sp1) homolog, 
Drosophila) 


601041 


NP 003251 


Hs.337446 


\ ribosomal protein L37 


604181 


NP 000988 


Hs.337g86 


> hypothetical protein M6C4677 




NP 443103 


Hs.353882 


ESTs, Highly similar to P^IA HUMAN 
! METALLOTHIONEIN-IA(MT-IA) fH.saDiensl 






Hs.356624 


[ TEM11. nidogen (enactfn) 


131390 


NP 00249 
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c 

rIs.SooDOo z 


luanine nucleotide binding protein (G protein), gamma 

> 


Rnnfl7J. 1 

OkJKJO f *r 1 


MP nnR9Af^ 


ns.oDO/Ob r 


nsuix v3ia proiein 


1*54ft70 




Hs.36927 r 


leat snocK iuot\a 






Hs.374523 < 


3NAS complex locus 


139320 1 


NP_536350 


Hs.380824 


Homo sapiens cDNA FLJ1 1658 fis, clone 
■IEMBA1004577 






1 

HS.40b4jO 1 


-i19, imprinted maternally expressed untranslated 

TIKNA 




RAR7iOAn 
Dr\D/ IZOu 


Hs.436d6 


;)rotein tyrosine phosphatase type IVA, member 3 


DUDH*HI 


IMr'_nDUUU 


Hs.48029 


snail nomoiog i iDrosopniiai 




KID nn(%07A 




ntegrin-blnding sialoprotein (bone siafoprotein, bone 


147563 


NIP 004958 


Hs 5831 


tissue inhibitor of metalloproteinase 1 (erythroid 
ootentiatina activltv collaaenase inhibitor) 


305370 


NP 003245 


Hq RQQ 


nentidvtDroM isomerase'B /cvdoDhilln B) 


123841 


NP 000933 


Hs.75061 


MARCKS-like protein 


602940 


NP 075385 


ns. f ouo/ 


CA OT Irinoea 
rMw 1 IviriaSo 


606965 


NP 079372 


MS./OI 1 1 


nr/\froooa corSno *l /II^F> Ktnf4infi\ 


602194 


NP 002766 


.rIS./O** lO 


Ko'faMO.micronloKi illn 


109700 


NP 004039 


ns.r OHOU 


Holtsi el^An inHiif^inn n^nfirip iiYimi inorASi^tor 

Udid oICO^ 11 lUUV/ll |i/\;|JUvlv7| IlllltlUllwlOOl^iWI 


602960 




lis. f DO 1 f 


rv^llAnan twnA i\i Alnha 0 
^viiciUdit iyi^o I'Vf cii|Jiici 4> 


120090 


NP 001837 


Me 7finCl<^ 




602996 


NP 434702 


Hs.76206 


cadherin 5, type 2, VE-cadherIn (vascular epithelium) 


601120 


NP 001788 


Me 7RPAn 








ris./ #oyu 


juanyiaie cyclase i , soiuuis', ueia o 




NP 000848 


Mo 77QRi 


fYiair\r hlQtncninnsfihilitx/ i^AfnnlAV cIaqq 1 R 
niciii/r iiioi>u(Miii|ioULiiiiiy i^uiiiiiicA, vriaoo u 


142830 


NP 005505 


H8.78224 


ribonucfease, RNase A family, 1 (pancreatic) 


180440 


AAH05324 


Hs.78409 


collagen, type aviii, aipna 1 




MD oA<^n^Q 


Hs.78465 


v-jun sarcoma virus 17 oncogene homolog (avian) 


lOOlOU 


Kip nn99iQ 


HS.7869 


Homo sapiens mRNA; cDNA DKFZp68661610 (from 

clone ul\r^pDc5D(3lO lU) 






Hs.79110 


nucleolin 


164035 


NP 005372 


Hs.79339 


lectin, galactoside-binding. soluble. 3 binding protein 


600626 


NP 005558 


ns.f i7000 


Lysosomal-associated multlspanning membrane 


601476 


NP 006753 

l^l WWW! WW 


Hs.80617 


ribosomal protein SI 6 


603675 




Hs.8107 


guanine nucleotide binding protein (G protein), gamms 
12 






Hs.82085 


serine (or cysteine) proteinase inhibitor, clade E 
(nexin. plasminogen activator inhibitor type 1), 
member 1 


173360 


a 

NP 000593 


Hs.821 


biglvcan 


301870 


NP 001702 
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Hs.82646 


DnaJ (rlsp40) nofnoiog, suDramiiy c>. memoBr i 


604572 


NP 006136 


Hs 82689 


himnr reiection antlaen faD96^ 1 


191175 


NP 003290 


Hs.833 


interferon, alpha-inducible protein (clone IFI-15K) 


147571 


NP 005092 


Hs.83g74 


solute carrier family 21 (prostaglandin transporter), 
member 2 


601460 


NP 005621 


Hs.842g8 


CD74 antigen (Invariant polypeptide of major 
histocompatibility complex, class 11 antigen- 
associated) 


142790 


NP 004346 


Hs.8546 


Notch homolog 3 (Drosoohila) 


600276 


NP 000426 



Table 2 — ^Additional Tumor Endothelial' Markers in Breast 







Hs.296323 


seruni/glucocorticoid regulated kinase 


602958 


NP 005618 


Hs.246857 


mitogen-activated protein kinase 


602896 


NP 620708 


Hs.25691 


leceptor (calcitonin) activity 
modifying protein 3 


605155 


NP_005847 


Hs.9598 


sema domain, immunoglobulin 
domain (Ig) 




BAB21836 


Hs.202 


benzodiazapine receptor (peripheral) 
- mitochondrial 


109610 


NP_000715 


Hs.6147 


CI domain-containing phosphatase & 
tensin-like 




NP_056134 
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Table 3— Markers in Colon and Breast Tumor Epithelium 











Hs.8997 h 


teat shock 70kDa protein 1A 


140550 


NP 005336 


Hs.1 10024 r 


JADHiubiquinone oxidoreductase MLRQ subunit homolog 




NP 064527 


Hs.1 11779 J 


secreted protein, acidic, cvstelne-rich (osteonectin) 


182120 


NP 003109 


Hs.1 19129 c 


:ollagen, type IV, alpha 1 


120130 


NP 001836 


Hs.1 19206 i 


nsulin-like growth factor binding protein 7 


602867 


NP 001544 


( 

Hs.1 19571 i 


:ollagen, type 111, alpha 1 (Ehlers-Danlos syndrome type IV, 
autosomal dominant) 


120180 


NP 000081 


Hs.1 197 1 


leat shock lOkDa protein 1 (chaperonin 10) 


600141 


NP 002148 


Hs.125036 


rEM17 


606826 


NP 065138 


Hs,125359 


rEM13, Thv-1 cell surface antigen 


188230 


NP 006279 


Ue 151738 


matrix metaiioproteinase y (geiaiinase d, sij^iKua geiaur id^e, 
Q9kn» tvnci IV collaaenase) 


120361 


NP 004985 




collaaen tvoe VI. aloha 2 


120240 


NP 001840 


Uc 168357 


T-box 2 


600747 


NP 005985 


Uc 172928 


rntlaaen. tvoe I. aloha 1 


120150 


NP 000079 


Hs.179573 


TEM10, COL1A2 Involved in tissue remodeling 


120160 


NP 000080 




fihrrimnrli liln 


600245 


NP 002014 




hsirvMnhancer-of-SDlit related with YRPW motif-like 




NP 055386 


Wc 9AQ5n 


ranulator of G-orotetn sionallino 5 


603276 


NP 003608 




intArfpmn ainha-lnducible oratein (done IFl-6-16) 


147572 


NP 075011 


Hs.327412 


Homo sapiens done FLC1492 PR03121 mRNA. complete 
cds 






Hs<337986 


hvpothetlcal protein MGC4677 




NP 443103 


Hs.356624 


TEM11, nidoqen (enactin) 


131390 


NP 002499 


Hs.36927 


heat shock 105kD 




NP 006635 


Hs.43666 


protein tyrosine phosphatase type IVA; member 3 


606449 


NP 116000 


Hs.5831 


tissue inhibitor of metaiioproteinase 1 (erythroid potentiating 
activity, collagenase inhibitor) 


305370 


NP 003245 


Hs.699 


peptidylprolvl isomerase B (cvclophllin B) 


123841 


NP 000933 


H8.75617 


collagen, type IV. alpha 2 


120090 


NP 001837 


Hs.77890 


quanylate cyclase 1. soluble, beta 3 


139397 


NP 000848 


Hs.78409 


collagen, type XVlll. alpha 1 


120328 


NP 085059 


HS.7846S 


v-iun sarcoma virus 17 oncogene homolog (avian) 


165160 


NP 002219 


Hs.821 


Biglvcan 


301870 


NP 001702 


Hs.82646 


DnaJ (Hsp40) homolog. subfamily B. member 1 


604572 


NP 006136 


Hs.8546 


Notch homolog 3 (Drosophila) 


600276 


NP 000426 
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Table 4 — ^Markers in Brain and Breast Tumor Epithelium 











Hs,107125 


)lasmalemma vesicle associated protein 




NP 112600 


Hq 1 r 
rio* 1 1 1 V 11 ■ 


ibo^om;^! orotein l_27 


607526 


NP 000979 


Hs 111779 


>ecreieQ proiein, aciuic, cysieinc*riuii 
osteonectin) 


182120 


NP 003109 


Hs.1 19129 


Dollaqen, type IV. alpha 1 


120130 


NP 001836 


g 

Hs.1 19571 5 


^oiiagen, type iii, aipna i (tiniers-uanius 
syndrome type IV, autosomal dominant) 


120180 


NP 000081 


ns. izooQg ^ 


rPIV/li*^ TViv-l npll <>iirfr3ce anttaen 


188230 


NP 006279 


1 


Dysferlln, limb girdle muscular d^trophy 

7fk /siiifncnmal r^cessiva\ 


603009 


NP 003485 


■ 

Hs.1 51738 


matrix metalloproteinase 9 (gelatinase B, 
b^ZKua geiaiinase; ^zKua lype i v 
collaqenase) 


120361 


NP 004985 




rtnllanpn tvoe V! 'alalia 2 


120240 


NP 001840 


Hq 172928 


C^nllaaen tvoe 1' aloha 1 


120150 


NP 000079 


Hs 179573 


1 civil Uy wwuiM^ invoivea in uosuc 
remodeling 


120160 


NP 000080 


Hs.211573 


Heparan sulfate proteoglvcan 2 (perlecan) 


142461 


NP 005520 


Hs.277477 


major histocompatibility complex, class \, 
C 


142840 


NP 002108 


Hs.327412 


Homo sapiens clone FLC1492 PR03121 
mRNA, complete cds 






Hs.332173 


transducln-like enhancer of split 2 (E(sp1) 
homoloq. Drosophila) 


601041 


NP 003251 


Hs 337986 


hypothetical protein MGC4677 




NP 443103 


Hs.365706 


matrix Gla protein 


' 154870 


NP 000891 


Hs.75061 


l\/IARCKS-iike protein 


602940 


NP 075385 


Hs.75111 


Protease, serine, 11 (IGF binding) 


602194 


NP 002766 


Hs.75617 


collagen; type IV. alpha 2 


120090 


NP 001837 


Hs.77961 


major histocompatibility complex, class 1, E 


142830 


NP 005505 


Hs.79356 


Lysosomal-associated multispanning 
membrane protein-5 


601476 


NP 006753 


Hs.82085 


serine (or cysteine) proteinase inhibitor, 
clade E (nexin, plasminogen activator 
Inhibitor type 1 ), member 1 . . 


173360 


NP 000593 


Hs.821 


Biglycan 


301870 


NP 001702 
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Table 5 — ^Breast, Brain, and Colon Tumor Endothelial Markers 











Hs.111779 


secreted protein^ acidic, * 
cysteine-rlch (osteonectin) 


182120 


NP_003109 


Hs.119129 . 


collagen, type IV, alpha 1 


120130 


NP_001836 


Hs.119571 


collagen, type III, alpha 1 
(Ehlers-Danlos syndrome 
type IV, autosomal 

dominant) 


120180. 


NP_000081 


Hs.1 25359 


TEM13, Thy-1 cell surface 
antigen 


188230 


NP_006279 


Hs.151738 


matrix metalloproteinase 9 
(gelatinase B. 92kDa 
gelatinase, 92kDa type IV 
collagenase) 


120361 


NP_004985 


Hs.1 59263 


collagen, type VI, alpha 2 


120240 


NP 001840 


Hs.172928 


collagen, type 1, alpha 1 


120150 


NP 000079 


Hs.179573 


TEM10, COL1A2 involved in 
tissue remodeling 


120160 


NP_O0008O 

• 


Hs.327412 


Homo sapiens clone 
FLC1492 PR03121 mRNA, 
complete cds 






Hs.337986 


hypothetical protein 
MGC4677 




NP_443103 


Hs.75617 


collagen, type IV, alpha 2 


120090 


NP_001837 


Hs.821 


biglycan 


301870 


NP 001702 
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Endothelial cells (ECs) represent only a minor fraction of the total cells witliin normal or 
tumor tissues, and only those EC transcripts expressed at the highest levels would be expected to 
be represented in libraries constructed from unfractionated tissues. The genes described in the 
current study should therefore provide a valuable resource for basic and clinical studies of human 
breast angiogenesis in the future. 

Isolated and purified nucleic acids, according to the present invention are those which are 
not linked to those genes to which they are linked in the human genome. Moreover, they are not 
present in a mixture such as a library containing a multitude of distinct sequences from distinct 
genes. They may be, however, linked to other genes suph as vector sequences or sequences of 
other genes to which they are not naturally adjacent. 

The nucleic adds may represent either the sense or the anti-s«ise strand. Nucleic acids 
and proteins althou^ disclosed herein with sequence particularity, may be derived from a single 
individual. Allelic variants which occur in the population of humans are included within the 
scope of such nucleic acids and proteins. Those of skill in the art are well able to identify allelic 
variants as being the same gene or protein. Given a nucleic acid, one of ordinary skill in the art 
can readUy determine an open reading frame present, and consequently the sequence of a 
polypeptide encoded by the open reading frame and, using techniques well knovvn in the art, 
express such protein in a suitable host Proteins comprising such polypeptides can be the 
naturally occurring proteins, ftision proteins comprising exogenous sequences from other genes 
from humans or other species, epitope tagged polypeptides, etc. Isolated and purified proteins 
are not in a cell, and arc separated firom the normal cellular constituents, such as nucleic acids, 
lipids, etc. Typically the protein is purified to such an extent that it comprises the predominant 
species of protein in the composition, suc^ as greater than 50, 60 70, 80, 90, or even 95% of the 
proteins present 

Using the proteins according to the invention, one of ordinary skill in the art can readily 
generate antibodies which specificaUy bind to the proteins. Such antibodies can be monoclonal 
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or polyclonal. They can be chimeric, humanized, or totally human. Any functional fragment or 
derivative of an antibody can be used including Fab, Fab', Fab2, Fab'2, and single chain variable 
regions. So long as the fragment or derivative retains specificity of binding for the endothelial 
. marker protein it can be used. Antibodies can be tested for specificity of binding by comparing 
binding to appropriate antigen to binding to irrelevant antigen or antigen mixture imder a given 
set of conditions. If the antibody binds to the appropriate antigen at least 2, 5, 7, and preferably 
10 times more than to irrelevant antigen or antigen mixture then it is considered to be specific. 

Techniques for making such partially to fully human antibodies are known in the art and 
any such techniques can be used. According to one particularly preferred embodiment, fully 
human antibody sequences are made in a transgenic mouse which has been engineered to express V 
human heavy and light chain antibody genes. Multiple strains of such transgenic mice have been 
made which can produce different classes of antibodies. B cells from transgenic mice which are 
producing a desirable antibody can be fused to make hybridoma cell lines for continuous 
production of the desired antibody. See for example, Nina D. Russel, Jose R. F. Corvalan, 
Michael L. Gallo, C. Geoffrey Davis, Liise-Anne Pirofski. Production of Protective Human 
Antipneumococcal Antibodies by Transgenic Mice with Human- hnmunoglobulin Loci Infection 
and Immunity April 2000, p. 1820-1826; Michael L. Gallo, Vladimir E. Ivanov, Aya Jakobovits, 
and C. Geoffrey Davis. The himian inmiunoglobulin loci introduced into mice: V (D) and J gene 
segment usage similar to that of adult humans European Journal of Immunology 30: 534-540, 
2000; Larry L. Green. Antibody engineering via genetic engineering of the mouse: XenoMouse 
strains are a vehicle for this facile generation of therapeutic human monoclonal antibodies 
Journal of Immunological Methods 231 1 1-23, 1999; Yang X-D, Corvalan JRF, Wang P, Roy 
CM-N and Davis CG, Fully Human Anti-interleukin-8 Monoclonal Antibodies: Potential 
Therapeutics for the Treatment of Inflammatory Disease States. Journal of Leukocyte Biology 
Vol. 66, pp401-410 (1999); Yang X-D, Jia X-C, Corvalan JRF, Wang P, CG Davis and 
Jakobovits A. aadication of Established Tumors by a Fully Human Monoclonal Antibody to tiie 
Epidermal Growth Factor Receptor without Concomitant Chemotiierapy. Cancer Research Vol. 
59. Number 6, ppl236-1243 (1999) ; Jakobovits A. Production and selection of antigen-specific 
fiilly human monoclonal antibodies firom mice engineered with human Ig loci. Advanced Drug 
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Delivery Reviews Vol. 31, pp: 33-42 (1998); Green L and Jakobovits A. Regulation of B qcU 
development by variable gene complexity in mice reconstituted with human immunoglobulin 
yeast artificial chromosomes. J. Exp. Med. Vol. 188, Number 3, pp: 483-495 (1998); Jakobovits 
A. The long-awaited magic bullets: therapeutic human monoclonal antibodies fi-om transgenic 
mice. Exp. Opin. Invest. Drugs Vol. 7(4), pp : 607-614 (1998) ; Tsuda H, Maynard-Cuirie K, 
Reid L, Yoshida T, Edamura K, Maeda N, Smithies O, Jakobovits A. Inactivation of Mouse 
HPRT locus by a 203-bp retrotranq)oson insertion and a 55-kb gene-targeted deletion: 
establishment of new HPRT-Defident mouse embryonic sBEM cell lines. Genomics Vol. 42, pp: 
413-421 (1997) ; ShermanrGold, R. Monoclonal Antibodies: The Evolution from '80s Magic 
•Bullets To Mature, Mainstream Applications as Clinical Therapeutics. Genetic Engineering 
News Vol. 17, Number 14 (August 1997); Mendez M, Green L, Corvalan J, Jia X-C, Maynard- 
Cuirie C, Yang X-d, Gallo M, Louie D, Lee D, Erickson K, Luna J, Roy C, Abderrahim H, . 
Kirschenbaum F, Nogudii M, Smith D, Fukushima A, Hales J, Finer M, Davis C, Zsebo K, 
Jakobovits A. Functional transplant of megabase human immunoglobulih loci recapitulates 
human antibody response in mice. Nature Genetics Vol. 15, pp: 146-156 (1997); Jakobovits A. 
Mice engineered with human immunoglobulin YACs: A new technology for production of folly 
human antibodies for autoimmunity therapy. Weir's Handbook of Experimental Immunology. The 
Integrated Immune System Vol. IV, pp: 194.1-194.7 (1996) ; Jakobovits A. Production of folly 
human antibodies by transgenic mice. Current Opinion in Biotechnology Vol. 6, No. 5, pp: 561- 
566 (1995) ; Mendez M, Abderrahim H, Nogucbi M, David N, Hardy M, Green L, Tsuda H, 
Yoast S, Maynaid-Currie C, Garaa D, BEMraill R, Jakobovits A, Klapholz S. Analysis of the 
structural mtegrity of YACs cpmimsing human immunoglobulin genes in yeast and in embryonic . 
sBEM cells. Genomics Vol. 26, pp: 294-307 (1995); Jakobovits A. YAC Vectors: Humanizing 
the mouse genome. Current Biology VoL 4, No. 8, pp: 761-763 (1994); Arbones M, Ord D, Ley 
K, Ratech H, Maynard-Curry K, Otten G, Capon D, Tedder T. Lymphocyte homing and 
leukocyte rolling and migration are impaired in L-selectin-deficient mice. Immunity VoL 1, No. 
4, pp: 247-260 (1994); Green L, Haidy M, Maynard-Cuity K, Tsuda H, Louie D, Mendez M, 
Abderrahim H, Noguchi M, Smith D, Zeng Y, et. al. Antigen-specific human monoclonal 
antibodies from mice engineered with human Ig heavy and light chain YACs. Nature GeneHcs 
Vol. 7, No. 1, pp: 13-21 (1994); Jakobovits A, Moore A, Green L, Vergara G, MaynardrCuny BC, 
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Austin H, Klapholz S. Germ-line transmission and expression of a human-derived yeast artificial 
chromosome. Nature Vol. 362, No. 6417, pp: 255-258 (1993) ; Jakobovits A, Vergara G, 
Kennedy J, Hales J, McGuinness R,-dasentim-Borocz D, Brenner D, Otten G. Analysis of 
homozygous mutant chimeric mice: deletion of the immunoglobulin heavy-chain joining region • 
blocks B-cell development and antibody production. Proceedings of the National Acqdemy of 
Sciences USA Vol. 90, No. 6, pp: 2551-2555 (1993); Kucherlapati et aL, U.S. Patent 6,1075,181. 

Antibodies can also be made using phage display techniques. Such techniques can be 
used to isolate an initial antibody or to generate variants with altered speci:^city or avidity 
characteristics. Single chain Fv can also be used as is conveni^t. They can be made firom 
vaccinated transgenic mice, if desired. Antibodies can be produced in cell culture, in phage, or in 
various animals, including but not limited to cows, rabbits, goats, mice, rats, hamsters, guinea 
pigs, sheep, dogs, cats, monkeys, chimpanzees, apes. 

Antibodies can be labeled with a detectable moiety such as a radioactive atom, a 
chromophore, a fluorophore, or the like. Such labeled antibodies can be used for diagnostic 
techniques, either in vivo^ or in an isolated test sample. Antibodies can also be conjugated, for 
example, to a pharmaceutical agent, such as chemotherapeutic drug or a toxin. They can be . 
linked to a cytokine, to a ligand, to another antibody. Suitable agents for coupling to antibodies 
to achieve an anti-tumor effect include cytokines, such as interleukin 2 (IL-2) and Tumor 
Necrosis Factor (TNF); photosensitizers, for use in photodynamic therapy, including aluminum 
(US) phthalocyanine tetrasulfonate, hematoporphyrin, and phthalocyanine; radionuclides, such as 
iodine-131 (*^^I), yttrium-90 (^^, bismuth-212 (^'^Bi), bismuth-213 (^^^Bi), technetium-99m 
(^^"Tc), rhenium-186 0^*^Re), andrhenium-188 (*^**Re); antibiotics, such as doxombicin, 
adriamycin, daunorubicin, methotrexate, daunomycin, neocarzinostatin, and carboplatin; 
bacterial, plant, and other toxins, such as diphtheria toxin, pseudomonas exotoxin A, 
Staphylococcal enterotoxm A, abrin-A toxin, ricin A (deglycosylated ricin A and native ricin A), 
TGF-alpha toxin, cytotoxin fiom Chinese cobra (naja naja atra), and gelonm (a plant toxin); 
ribosome inactivating proteins from plants, bacteria and fun&, such as restrictocin (a ribosome 
inactivating protein produced hy Aspergillus restrictus), saporin (a ribosome inactivating protein 
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from Saponaria officinalis), and RNase; tyrosine kinase inhibitors; ly207702 (a difluorinated 
purine nucleoside); liposomes containing antitumor agents ie.g,, antisense oligonucleotides, 
plasmids which encode for toxins, methotrexate, etc.); and other antibodies or antibody 
fragments, such as F(ab). 

Those of skill in the art will readily understand and be able to make such antibody 
derivatives, as they are well known in the art. The antibodies may be cytotoxic on their own, or 
they may be used to deliver cytotoxic agents to particular locations in the body. The antibodies 
can be administered to individuals in need ttiereof as a form of passive immunization. 

Characterization of extracellular regions for the cell surface and secreted proteins from the 
protein sequence is based on flie prediction of signal sequence, transmembrane domains and 
functional domdins. Antibodies are preferably specifically immunoreactive with membrane 
associated proteins, particularly to extracellular domains of such proteins or to secreted protems. 
Such targets are readily accessible to antibodies, which typically do not have access to tbs 
interior of cells or nuclei. Howev«r, in some applicatioifi, antibodies directed to intracellular 
proteins may be useful as well. Moreover, for diagnostic purposes, an intracellular protein may 
be an equally good target since cell lysates may be used rather than a whole cell assay. 

Computer programs can be used to identify extracellular domains of proteins whose 
sequences are known. Such programs include SMART software (Schultz et al., Proc. Natl. Acad. 
Sci. USA 95: 5857-5864, 1998) and Pfam software (BaBEMan et al.. Nucleic acids Res. 25: 
263-266, 2000) as well as PSORTH. Typically such programs identify transmembrane 
domains; the extracellular domains ajre identified as immediately adjacent to the transmembrane 
• domains. Prediction of extraceUular regions and the signal cleavage sites are only approximate. 
It may have a margin of error + or - 5 residues. Signal sequence can be predicted using three 
different methods (Nielsen et al. Protein Engineering 10: 1-6 ,1997, Jagla et al, Bioinformatics 
16: 245-250 , 2000, Nakai, K and Horton, P. Trends in Biochem. Sci. 24:34-35, 1999) for 
greater accuracy. Similarly transmembrane (TM) domains can be identified by multiple 
prediction methods. (Pasquier, et. al, . Protein Eng. 12:381-385, 1999, Sonnhammer et aL, In 
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Proc. of Sixth Int. Conf. on Intelligent Systems for Molecular Biology, p. 175-182 , Ed J. 
Glasgow, T. Littlejohn, F. Major, R. Lathrop, D. Sankoff, and C. Sensen Menlo Park, CA: AAAI 
Press, 1998 , Klein, et.al, Biochim. Biophys. Acta, 815:468, 1985, Nakai andKanehisa 
Genomics, 14: 897-911 , 1992). In ambiguous cases, locations of functional domains in well 
characterized proteins are used as a guide to assign a cellular localization. 

Putative functions or functional domains of novel proteins can be inferred from 
homologous regions in the database identified by BLAST searches (Altschul et. al. Nucleic Acid 
Res. 25: 3389-3402, 1997) and/or from a conserved domain database such as Pfem (BaBEM^ . 
et.al. Nucleic Acids Res. 27:260-262 1999) BLOCKS (HenikofF, et al, NucL Acids Res. 28:228- 
230, 2000) and SMART (Pontmg, et al. Nucleic Acid Res. 27,229-232, 1999). Extracellular 
domains include regions adjacent to a transmembrane domain in a single transmembrane domain 
protein (out-in or type I class). For multiple transmembrane domains proteins, the extracellular 
domain also includes fliose regions between two adjacent transmembrane domains (in-out and 
out-in). For type II transmembrane domain proteins, for which the N-terminal region is 
cytoplasmic, regions following the transmembrane domain is generally extracellular. Secreted 
proteins on the other hand do not have a transmembrane domain and hence the whole protein is 
considered as extracellular. 

Membrane associated proteins can be engineered to delete the transmembrane domains, 
thus leaving the extracellular portions which can bind to ligands. Such soluble forms of , 
transmembrane receptor proteins can be used to compete with natural forms for binding to 
ligand. Thus such soluble forms act as inhibitors and can be used therapeutically as anti- 
angiogqnic agents, as diagnostic tools for the quantification of natural lig^ds, and in assays for 
tiie identification of small molecules which modulate or mimic the activity of a BEMrligand 
complex. 

Alternatively, the endothelial markers themselves can be used as vaccines, to raise an 
immune response in tilie vaccinated animal or human. For such uses, a protein, or immunogenic 
fragment of such protein, corresponding to tiie intracellular, extracellular or secreted BEM of 
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interest is administered to a subject. The immogenic agent may be provided as a purified 
preparation or in an appropriately expressing cell. The administration may be direct, by the 
delivery of the immunogenic agent to the subject, or indirect, through the delivery of a nucleic 
acid encoding- the immunogenic agent under conditions resulting in the expression of the 
immunogenic agent of interest in the subject. The BEM of interest may be delivered in an 
expressing cell, such as a purified population of breast tumor endothelial cells or a population of 
fiised breast tumor endothelial and dendritic cells. Nucleic acids encoding the BEM of interest 
may be delivered in a viral or non-viral delivery vector or vehicle. Non-human sequences 
. encoding the human BEM of interest or other mammalira homolog can be used to induce the 
desired immunologic response in a human subject For Weral of the BEMs^of the present 
invention, mouse, rat or oflier oriholog sequences can be obtained from the literature pr using 
techniques well within die skill of the art 

Endothelial cells can be identified using the niarkers which are disclosed herein as being 
endothelial cell specific. Antibodies specific for such markers can be used to identify such cells, 
by contacting the antibodies witti a population of cells containing some endothelial cells. The 
presence of cross-reactive material with the antibodies identifies particular cells as radoflielial. 
Similarly, lysates of cells can be tested for the presence of cross-reactive material. Any known 
format or technique for detecting cross-reactive material can be used including, inmnmoblots, 
radioimmunoassay, ELISA, immunoprecipitation, and immunohistochemistry. In addition, 
nucleic acid probes for these markers can also be used to identify endothelial cells. Any 
hybridization technique known in the art. including Northem blotting, RT-PCR, microarray 
hybridization, and in situ hybridization can be used. 

One can identify breast tumor radothelial cells for diagnostic purposes, testing cells 
suspected of containing one or more BEMs. One can test both tissues and bodily fluids of a 
subject. For example, one can test a patient's blood for evidence of intracellular and membrane 
associated BEMs, as well as for secreted BEMs. Of particular int«est in ttiis context is the 
testing of breast duct fluid. Latracelhilar and/or membrane associated BEMs may be presmt in 
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bodily fluids as the result of high levels of expression of these factors and/or through lysis of 
cells expressing the BEMs. 

Populations of various types of endothelial cells can also be naade using the antibodies to 
endothelial markers of the invention. The antibodies can be used to purify cell populations, 
according to any technique known in the art, including but not limited to fluorescence activated 
cell sorting. Such techniques permit the isolation of populations which are at least 50, 60, 70. 80, 
90, 92, 94, 95, 96, 97, 98, and even 99 % tihie type of endotiielial cell desired, whether normal, 
tumor, or pan-endothelial. Antibodies can be used to both positively ^lect and negatively select 
such populations. Preferably at least 1, 5, 10. 15, 20, or 25 of the appropriate markers are 
expressed by the endothelial cell population. 

Populations of endothelial cells made as described herein, can be used for screening drugs • 
to identify those suitable for inhibiting the growth of tumors by virtue of inhibiting the growth of 
the tumor vasculature. 

Populations of endothelial cells made as described herein, caii be used for screening 
candidate drugs.to identify those suitable for modulating angiogenesis; such as for inhibiting the 
growth of tumors by virtue of inhibiting the growth of endothelial cells, such as inhibiting the 
growth of the tumor or other undesired vasculature, or alternatively, to promote the growth of 
endothelial cells and thus stimulate the growth of new or additional large vessel or 
microvasculature. 

Inhibiting the growth of endothelial cells means either regression of vasculature which is 
already present, or the slowing or the absence of the. development of new vascularization in a 
treated system as' compared with a control system. By stimulating the growth of endothelial 
cells, one can influence development of new (neovascularization) or additional vasculature 
development (revascularization). A variety of model screening systems are available in which to 
test the angiogenic and/or anti-angiogenic properties of a given candidate drug. Typical tests 
involve assays measuring the endothelial. ceU response, such as proliferation, migration. 
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differentiation and/or intracellular interaction with a ^ven candidate drug. By such teste, one can 
study the signals and effects of the test stimuli. Some common screens involve measurement of 
the inhibition of heparanase, endothelial tube formation on Matrigel, scratch induced motility of 
endothelial cells, platelet-derived growth factor driven proliferation of vascular smooth muscle 
cells, and the rat aortic ring assay (which provides an advantage of capillary formation rather than 
just one cell type). 

Drugs can be screeried for the ability to mimic or modulate, inhibit or stimulate, growth of 
tumor endotheUum cells and/or normal endothelial cells. Drugs can be screened for the ability to 
mhibit tumor endothelium growth but not normal endotiielium growth or survival. Similarly, 
human cell populations, such as normal endothelium populations or breast tumor endothelial cell 
populations, can be contacted with test substances and the expression of breast tumor endothelial 
markers and/or normal endothelial markers determmed. Test substances that decrease the 
expression of breast tumor endothelial markers (BEMs) are candidates for inhibiting 
angiogenesis and the growth of tumors. In cases where the activity of a BEM is known, agents 
can be screened for their ability to decrease or increase the activity. ^ 

For those breast tumor endothelial markers identified as containing transmembrane 
regions, it is desirable to identify drug candidates capable of binding to the BEM receptors found 
at the cell surface. For some applications, the identification of drug candidates capable of 
blockmg the BEM receptor ftom its native ligand will be desked. For spme applications, the 
identification of a drug candidal capable of binding to the BEM receptor may be used as a 
means to deliver a therapeutic or diagnostic agent. For other applications, tiie identification of 
drug candidates capable of mimicking the activity of the native ligand wUl be desked. Thus, by 
manipuljiting the binding of a transinembrane BEM receptorrligand complex, one may be able to 
promote or inhibit fiirther development of aadotheUal cells and hence, vascularization. 

For those breast tumor endothelial markers identified as being seareted proteins, .i.e.. 
extraceUular, it is desirable to identify drag candidates capable of binding to the secreted BEM 
protem. For some applications, the identification of drug candidates capable of interfering witii 
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the binding of the secreted BEM it is native receptor. For oilier applications, the identification of 
drug candidates capable of mimicking the activity of the native receptor will be desired. Thus, 
by manipulating the binding of the secreted BEM.receptor complex, one may be able to promote 
or inhibit father development of endothelial cells, and hence, vascularization. 

Expression can be monitored according to any convenient method. Protein or mRNA can 
be monitored. Any technique known in the art for monitoring specific genes' expression can be 
used, including but iiot limited to EUSAs, SAGE, microanay hybridization, Western blots. 
Changes in expression of a single marker may be used as a criterion for significant effect as a 
potential pro-angiogenic, anti-angiogenic or anti-tumor agent However, it also may be desirable 
to screen for test substances that are able to modulate the expr^sion of at least 5, 10, 15, or 20 of 
the relevant markers, such as the tumor or normal endothelial markers. Inhibition of BEM 
protein activity can also be used as a drug screen. 

i' ' 

Test substances for screening can come from any source. They can be libraries of natural 
products, combinatorial chemical libraries, biological products made by r^mbinant libraries, 
etc. The source of the test substances is not critical to the invention. The present invention 
provides means for screening compounds and compositions that may previously have been 
overlooked in other screening schemes. Nucleic acids and the corresponding encoded proteins of 
the markers of the present invention can be used therapeutically in a variety of modes. BEMs 
can be used to stimulate the growth of vasculature, such as for wound healing or to circumvent a 
blocked vessel. The nucleic acids and encoded proteins can be administered by any means 
known in the art Such methods inchide, using liposomes, nanospheres, viral vectors, non-viral 
vectors comprising polycations, ete. Suitable viral vectors include adenovirus, retroviruses, and 
sindbis .virus. Administration modes can be any known in the art, including parenteral, 
intravenous, intramuscular, intraperitoneal, topical, intranasal, intrarectal, intrabroiichial. ete. 

Specific biological antagonists of BEMs can also be used to therapeutic benefit. For 
example, antibodies, T cells specific for a BEM, antisense to a BEM, interferance RNA to a 
BEM. and ribozymes specific for a BEM can be used to restrict, inhibit, reduce, and/or diminish 
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tumor or other abnonnal or undesirable vasculature growth. Such antagonists can be. 
administerejd as is known in the art for these classes of antagonists generally. Anti-angiogenic 
drugs and agents can be used to inhibit tumor growth, as well as to treat diabetic retinopathy, 
ilieumatoid arthritis, psoriasis, polycystic kidney disease (PKD), and other diseases requiring 
' angiogenesis for their pathologies. 

MoMse counterparts to human BEMs can be used in mouse cancer models or in cell lines or 
in vitro to evaluate potential anti-angiogenic or anti-tumor compounds or therapies. Their 
expression can be monitored as an indication of effect Mouse BEMs can be used as antigens for 
raising antibodies which can be tested in mouse tumor models. Mouse BEMs with 
transmembrane domains are particularly preferred for this purpose. Mouse BEMs can also be 
ued as vaccines to raise an immunological response in a human to the human ortholog. 

' The above disclosure generally describes the present invention. All references disclosed 
herem are expressly incorporated by reference in tiieir entireties. A more complete understanding 
" can be obtained by reference to the following specific examples which are provided hereiii for 
purposes of illustration only, and are not intended to limit the scope of the invention. 

EXAMPLE 1 

Function of BEM proteins was determined using bioinformatics tools. BEMs that are 
putative functional receptors with short cytoplasmic tails make particularly interesting targets. 



Breast Tumor Endothelial Putative Functional Receptors with Short Cytoplasmic Tafls 
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EXAMPLE 2 

Protein kinases were identified among the BEMs. Thdse are particularly good druggable 
targets, e^ecially for small molecules. 
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Protein Kinases 
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EXAMPLE 3 

Kinases with non-protein substrates were also identified. These similarly are believed to 
be'exceedingly good druggable targets. 



Kinases with non-protein substrates 
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EXAMPLE 4 

Growth factors were identified among the BEMs: 



Growth factors 
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EXAMPLES 5 

Phosphatases, like kinases, are readily amenable to screening for inhibitors, especially 
small molecule inhibitors: 

Phosphatases 
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EXAMPLE 6 

GPCRs were identified among flie BEMs: 



GPCRs 
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EXAMPLE 7 

The cellular location of the BEMs was determined to be either cytoplasmic, etracellular, 
membrane, or nuclear, as shown below. 



Extracellular Proteins 
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Cytoplasmic proteins 
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cvtoskeleton-associated protein 1 _ ^ ^ _ 


6013p3_^ 
604572 


_ NP_0P1272 

NP 006136 


Hs.82646 . 


DnaJ (Hso40) homolog, subfamily B. member 1 , 


Ms 1fi9476 


n!vnfiraidehvde-3-Dhosohate dehydrogenase 


138400 


NP 002037 


u*, TVQon !ni lanwIatA rvniase 1 soluble.- beta 3 


139397 


NP 000848 


Hs.36g27 


heat shock 105Kd 




NP 006635 


Me 11Q7 


h«i»t chnnk mkDa r^rotein 1 (chaoeronln 10) 


600141 


NP 002148 


{ Hs.8997 iheat shock 70kDa orctein 1 A 


140550 


NP 005336 


1 Hs.180414 Iheat shock 70kDa protein 8 


600816 


NP 005588 


Hs.1186^'^ jheyoklnasel . — 


142600 


NP 277035 


iHomo sapiens clone FLC1492 PR03121 mRNA, 
Hs.327412 iComDiete cds 






Hs 833 jinterferon, alpha-inducible protein (clone IFI-1 5K) 


147571 


NP 005092 


Hs.150580 {putative translation Initiation factor 




NP 005792 


jras-related C3 botuHnum toxin substrate 1 (rho 
1 Hs.173737 familv. small GTP binding protein Raci) 


602048 




Hs.1 19122 Mbosomai protein LI 3a 






Hs.11 1611 ribosomal protein 1-27 * . 


607526 


NP 000979 


Hs.1 77592 ribosomal protein, large. PI 


180520 




Hs.1 2956 iTax Interaction protein 1 . . _ _ 




NP 055419 


Hs.251653 itubulln. beta. 2 


602660 


NP 006079 , 
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Synopsis of the invention 

1 . A method to aid in diagnosing breast tumor, comprising the steps of: 
detecting an expression product of at least one gene in a first brain tissue sample suspected of 
being neoplastic wherein said at least one gene is selected from the group consisting of 
hypothetical protein DKFZp434G171; heat shock 70kDa protein 1 A; jagged 1 (Alagille 
syndrome); cyclin-dependent kinase 3; 6-phosphogluconolactonase; likely homolog of rat and 
mouse retinoid-inducible serine carboxypeptidase; plasmalemma vesicle associated protein; 
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NADH'.ubiquinone oxidoreductase MLRQ subunit homolog; HIF-1 responsive RTP801; 
ribosomal protein L27; secreted protein, acidic, cysteine-rich (osteonectin); hexokinase 1; 
ribosomal protein L13a; collagen, type IV, alpha 1 ; insulin-like growth factor binding protein 7; 
collagen, type EI, alpha 1 (Ehlers-Danlos syndrome type IV, autosomal dominant); heat shock 
lOkDa protein ! (chaperonin 10); calcium channel, voltage-dependent, alpha IH subunit; CD9 
antigen (p24); TEM17;.TEM13, Thy-1 cell surface antigen; Tax interaction protein 1; dysferlin, 
limb girdle muscular d^trophy 2B (autosomal recessive); hypothetical protein MGC34648; 
putative translation initiation factor; insulin-like growth factor binding protein 4; matrix 
metalloproteinase 9 (gelatinase B, 92kDa gelatinase, 92kDa type IV collagenase); heterogeneous 
nuclear ribonucleopiotem R; bHLH factor Hes4; collagen, type VI, alpha 2; T-box 2; 
glyceraldehyde-3-phosphate dehydrogenase; G protein-coupled receptor 4; collagen, type I, alpha 
1; ras-related C3 botulinum toxin substrate 1 (rho family, small GTP bmding protein Racl); 
ribosomal protein, large, PI; TEMIO, COL1A2 involved in tissue remodeling; heat shock 70kDa 
protein 8; KIAA0152 gene product; Ca2+.prdmoted Ras inactivator; serine/arginine repetitive 
matrix 2; hypoxia-inducible factor 1, alpha subunit (basic helix-loop-helix transcription factor); 
benzodiazapine receptor (peripheral); ectonucleoside triphosphate diphosphohydrolase 1; 
heparan sulfate proteoglycan 2 (perlecan); fibromodulin; hairy/enhancer-of-split related with 
YRPW motif 1; collagen, type V, alpha 3; hairy/enhancer-of-split related with YRPW motif-like; 
hypothetical protein MGC2731; amino-terminal enhancer of split; mitogen-activated protein 
'kinase 9; regulator of G-protein signalling 5; prothymosin, alpha (gene sequence 28); tubulin, 
beta, 2; protease, serine, 23; hypothetical protein FLJ20898; calpain 1, (mu/I) large subunit; 
interferon, alpha-inducible protein (clone IFI-6-16); ESTs, Weakly similar to T25031 
hypothetical protein T20D3.3 - Caenorhabditis elegans [Celegans]; major histocompatibility 
con^plex, class I, C; hypoxia up-regulated 1; complement component 4B; prefoldin 2; 
cytoskeleton-associated protein 1 ; Rho GTPase activating protein 4; Homo sapiens clone 
. FLC1492 PR03 121 mRNA, complete cds; transducin-like enhancer of split 2 CE(spl) homolog, 
Drosophila); ribosomal protein L37; hypothetical protein MGC4677; ESTs, Highly similar to 
MTIA^HUMAN METALLOTHIONEIN-IA (MT-IA) [H.sapiens]; TEMll, nidogen (enactin); 
guanine nucleotide binding protein (G protein), gamma 5; matrix Gla protein; heat shock lOSkD; 
GNAS complex locus; Homo sapiens cDNA FU11658 fis, clone HEMBA1004577; H19, 
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imprinted maternally expressed untranslated mRNA; protein tyrosine phosphatase type IVA, 
member 3; snail homolog 1 (Drosophila); integrin-binding sialoprotein (bone sialoprotein, bone 
sialoprotein IT); tissue inhibitor of metalloproteinase 1 (erythroid potentiating activity, 
coUagenase inhibitor); peptidylprolyl isomerase B (cyclophiliii B); MARCKS-like protein; FAST 
kinase; protease, swine, 1 1 (IGF binding); beta-2-microglobulin; delta sleep inducing peptide, 
inmiunoreactor; collagen, type IV, alpha 2; unmediate early response 3; cadherin 5, type 2, VE- 
cadherin (vascular epithelium); RGC32 protein; guanylate cyclase 1, soluble, beta 3; major 
histocompatibility complex, class I, B; libonuclease, KNase A famUy, 1 (pancreatic); collagen, 
type XVni, alpha 1; v-jun saicqma virus 17 oncogene homolog (avian); Homo sapiais mRNA; 
cDNA DKFZp686G1610 (ftom clone DKFZp686G1610); nudeolin; lectin, galactoside-bmding, 
soluble, 3 binding protein; Lysosomal-associated multispanning membrane protein-S; ribosomal 
protein S16; guanine nucleotide binding protein (G protem), gamma 12; serine (or cysteine) 
proteinase inhibitor, clade E (nexin, plasminogen activator inhibitor type 1), member 1; biglycan; 
DnaJ (Hsp40) homolog, subfemily B, member 1; tumor rejection antigen ^96) 1; interferon, 
alpha-inducible protein (clone IFI-15K); solute carrier femily 21 (prostaglandin transporter), 
member 2; CD74 antigen (invariant polypeptide of major histocompatibility complex, class U 
antigen-associated); serurti/glucocorticoid regulated kinase; mitogen-activated protein kinase; 
receptor (calcitonin) activity modifying protein 3; sema domain, immunoglobulin domain (Ig); 
benzodiazapine receptor (peripheral) - mitochondrial; CI domain-containing phosphatase & 
tensin-like; and Notoh homolog 3 Prosophila); 
and 

comparing expression of tiie at least one gene in the first breast tissue sample witii 
expression of the at least one gMie in a second breast tissue sample which is normal, 
wherein increased expression of tiie at least one gene in the first breast tissue sample 
relative to the second tissue sample identifies flie first breast tissue sample as likely to be 
neoplastic. 

2. The method of item 1 wherein the increased expression of the at least one gene in the first 
breast tissue sample relative to the second tissuie sample is at least two-fold higher. 

3. The metiiod of item 1 wherein tiie increased expression of the at least one gene in the first 
breast tissue sample relative to tiie second tissue sample is at least five-fold higher. 
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. 4. The method of itexn 1 wherem the increased expression of the at least one gene in the first 
breast tissue sample relative to the second tissue sample is at least ten-fold higher. 

5. The method of item 1 wherein the expression product is RNA. 

6. The mefliod of item 1 wherein the expression product is protein. 

7. The method of item 1 wherein the first and second tissue samples are fiom a human. 

8. The method of item 1 wherein the iBrst and second tissue samples are from the same 
human. 

9. The method of item 1 wherein the step of detecting is perfomied using a Western blot. 

10. The nxethod of item 1 wherein the step of detecting is performed using an immunoassay. 

11. The method of item 1 wherein the step of detecting is perfom[ied using an 
immunohistochemical assay. 

12. The method of item 1 wherein the step of detecting is performed using SAGE. 

13. The method of item 1 wherein the step of detecting is performed using hybridization to a 
microarray. 

14. A method of treating a breast tumor, comprising the step of: 

contacting cells of the breast tumor with an antibody, wherein the antibody specifically 
binds to an extracellular epitope of a protein selected from the group consisting of 
benzodiazapine receptor (peripheral); cadherin 5, type 2, VE-cadherin (vascular epithelium); 
calcium channel, voltage-dependrat, alpha IH subunit; CD74 antigen (invariant polypeptide of 
major histocompatibility complex, class n antigen-associated); CD9 antigen (p24); dysferlin, 
limb girdle muscular dystrophy 2B (autosomal recessive); ectonucleoside triphosphate 
diphosphohydrolase 1; G protein^oupled receptor 4; hypothetical protein FLJ20898; hypoxia up- 
regulated 1; immediate early response 3; interferon, aipha-inducible protein (clone IFI-6-16); 
jagged 1 (Alagille syndrome); KIAA0152 gene product; Lysosomal-associated multispanning 
• membrane protein-5; major histocompatibility complex, class I, B; major histocompatibility 
complex, class I, C; NADH:ubiquinone oxidoreductase MLRQ subunit homolog; Notch homolog 
3 (Drosophila); plasmalemma vesicle associated protein; solute carrier family 21 (prostaglandin 
transporter), member 2; TEM13, Thy-1 cell surface antigen; receptor (calcitonin) activity 
modifying protein 3; sema domain, immunoglobulin domain (Ig); benzodiazapine receptor 
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Q>6riphe]:al) - mitochondrial; and TEM17; whereby immune destruction of cells of tiie breast 
tumor is triggered. 

1 5. The meAod of item 14 wherein the antibody is conjugated to a diagnostic or therapeutic 
reagent. 

1 6. The method of item 14 wherein the breast tumor is multidrug-sensitive. 

17. The method of item 14 wherein the reagent is a chemdtherapeutic agent 

18. The method of item 14 wherein the reagent is a cytotoxin. 

19. The method of item 14 wherein the reagent is a non-radioactive label. 

20. The method of item 14 wherein the reagent is a radioactive compound. 

21. The method of item 14 wherein the breast tumor is in a human. 

^ 22. A method of identifying a test compound as a potential anti*cancer or anti-breast tumor 
drug» comprising the step of: 

contacting a test compound with a cell which expresses at least one gene selected 
from the group consisting of hypothetical protein DKFZp434G171; heat shock 70kDa protein 
1 A; jagged 1 (Alagille syndrome); cyclin-dependent kinase 3; 6-phosphogluconolactonase; likely 
homolog of rat and mouse retinoid-inducible serine carboxypeptidase; plasmalemma vesicle 
associated protein; NADH:ubiquinone oxidoreductase MLRQ subunit homolog; HEF-l 
responsive RTP801; ribosomal protein L27; secreted protein, acidic, cysteine-rich (osteonectin); 
hexokinase 1; ribosomal protein LI 3a; collagen, type IV, alpha 1; insulin-like growth factor 
binding protem 7; collagen, type m, alpha 1 (Ehlers-Danlos syndrome type IV, autosomal 
dominant); heat shock lOkDa protein 1 (chaperonin 10); calchmi channel, voltage-dependent, 
alpha IH subunit; GD9 antigen (p24); TEM17; TEM13, Thy-1 cell surface antigen; Tax 
interaction protein i; dysferlin, lunb girdle muscular dystrophy 2B (autosomal recessive); 
hypothetical protein MGC34648; putative translation initiation factor; insulin-like growth factor 
binding protein 4; matrix metalloproteinase 9 (gelatinase B, 92kDa gelatinase, 92kDa type IV 
coUagenase); heterogeneous nuclear ribonucleoprotein R; bHLH factor Hes4; collagen, type VI, 
alpha 2; T-box 2; glyceraldehyde-3-phosphate dehydrogenase; G protein-coupled receptor 4; 
collagen, type I, alpha 1; ras-related C3 botulinum toxin substrate 1 (rho family, small OTP 
binding protein Racl); ribosomal protein, large, PI; TEMIO, COLl A2 involved in tissue 
remodeling; heat shock 70kDa protein 8; KIAA0152 gene product; Ca2+-promoted Ras 
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inactivator; serine/arginine repetitive matrix 2; hypoxia-inducible fector 1. alpha subunit (basic 
helix-loop-helix transcription fector); benzodiazapine receptor (peripheral); ectonucleoside 
triphosphate diphosphohydrolase 1; heparan sulfate proteoglycan 2 (perlecan); fibromodulin; 
hairy/enhancer-of-split related with YRPW motif 1; collagen, type V, alpha 3; haiiy/enhancer^f- 
split related with YRPW motif-like; hypothetical protein MGC2731; amino-terminal enhancer of 
split- mitogen-activatedprotein kinase 9; regulator of G-protein signalling 5; prothymosin. alpha 
(gene sequence 28); tubulin, beta, 2; protease, serine. 23; hypothetical protein FU20898; calpain 
1 (mWI)largesubunit;interferon,alpha.mducibleprotein(clonein-6.16);ESTs,WeaW^ 

similar to T2503 1 hypothetical protein 12003.3 - Caenoriiabditis elegans [C.elegans]; major 
histocompatibility complex, class I. C; hypoxia up-regulated I ; complement component 4B; 
prefoldin 2; cytoskeleton-associatedprotem 1; Rho GTTase activating protem 4; Homo sapiens 
clone FLC1492 PR03121 mRNA. complete cds; transducui-like enhancer of split 2 (E(spl) 
homolog, Drosophila); ribosomal protein L37; hypothetical protem MGC4677; ESTs. Highly 
Similar to MTlA_HUMAN METALLOTHIONEIN-IA (MT-IA) [H.sapiens]; TEMll. nidogen 
(enactin)-, guanine nucleotide binding protein (G protem), gamma 5; matrix Gla protein; heat 
shock 105kD; GNAS complex locus; Homo sapiens cDNA FUl 1658 fis, clone 
HEMBAip04577; H19. imprinted maternally expressed untranslated mR NA; protein tyrosme 
phosphatase type WA, member 3; snail homolog 1 (Dro^hila); mtegrin-binding sialoprotein 
(bone sialoprotein. bone sialoprotein II); tissue inhibitor of metalloproteinase 1 (erythrOid 
potentiating activity. coUagenase inhibitor); peptidylprolyl isomerase B (cyclophilin B); 
MARCKS-like protem; FAST kinase; ptotease, serine, 11 aOFbmding); beta.2-microglobuhn; 
delta sleep inducing peptide, immunoreactor. collagen, type IV. alpha 2; immediate early 
response 3; cadherin 5, type 2. V^cadherin (vascular epithelium); RGC32 protein; guanylate 
cyclase 1 . solnble. beta 3; major^ histocompatibility complex, class I. B; ribonuclease. RNase A 
family. I (pancreatic); collagen, type XVm. alpha Ijv^jun sarcoma virus 17 oncogene homolog 
(avian)- Homo sapiens mRKA; cDNA DKFZp686G1610 (from clone DKF^686G16 10); 
nucleoUn; lectin, galactpside-binding. soluble. 3 binding protein; Lysosomal-associated 
multispamungmembraneprotein-5;ribosomalproteinS16; guanine nucleotidebindingprotem 

(G protein), gamma 12; serine (or cysteine) proteinase inhibitor, clade E (nexin.^plasminogen 
activator inhibitor type 1). member 1 ; biglycan; DnaJ (Hsp40) homolog. subfemily B. member 1 ; 
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tumor rejection antigen (gp96) 1; interferon, alpha-indircible protein (clo ne IH-ISK); solute 
earner femily 21 (prostaglandin transporter), member 2; CD74 antigen (invariant polypeptide of 
major histocompatibility complex, class H antigen-associated); serum/glucocorticoid regulated 
kinase; mitogen-activated protein kinase; receptor (calcitonin) activity modifying protein 3; sema 
domain, immunoglobulin domain (Ig); benzodiazapine receptor (peripheral) - mitochondrial; CI 
domain-containing phosphatase &tensin-like; andNotchhoraolog3 (Drosophila); 
monitoring an expression product of the at least one gene; and 
identifying the test compound as a potential anti-cancer drug if it decreases the 
expression of the at least one gpne. 

23. The method of item 22 wh^in the cell is a human cell. 

24. The method of item 22 wherein the cell is a breast tumor cell. 

25. The method of item 22 wherein the cell is a human breast tumor cell. 

26. The method of item 22 wherein the expression product is RNA. 

27. The method of item 22 wherein the expression product is protein. 

28. The method of item 22 wherein the cell overexpresses the at least one gene relative to a 
normal cell of the same tissue. 

29. The method of item 22 wherein expression of at least two of said genes is monitored. 

30. The method of item 22 wherein expression of at least three of said genes is monitored. 

31. The method of item 22 wherein expression of at least four of said genes is monitored. 

32. The method of item 22 wherein the test compound is identified if the decrease in 
expression is at least two-fold. 

33. The method of item 22 wh^ein the test compound is identified if the decrease in 
expression is at least five-fold. 

34. The xiiethod of item 22 wherein the decrease in expression is at least ten-fold. 

35. The method of item 22 wherein the test compound is identified as an anti-breast tumor 
drug. 

36. A method to induce an immune response to a breast tumor, comprising: 
administering to a mammal a protein or nucleic acid encoding a protein selected fiom the group 
consisting of: hypothetical protein DKFZp434G171; heat shock 70kDaprotem lA;jagged 1 
(AlagiUe syndrome); cydin-dependent kinase 3; 6-phosphogluconolactonase; likely homolog of 
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rat and mouse retinoid-inducible serine carboxypeptidase; plasmalemma vesicle associated 
protein; NADH:ubiquinone oxidoieductase MLRQ subunit homolog; HIF-1 responsive RTP801; 
ribosomal protein L27; secreted protein, acidic, cysteine-ridi (osteonectin); hexokinase 1 ; 
ribosomal protein L13a; collagen, type IV, alpha 1; insulin-iike growth fector binding protein 7; 
collagen, type HI, alpha 1 (Ehlers-Danlos syndrome type IV, autosomal dominant); heat shock 
lOkDa protein 1 (chaperonin 10); calcium channel, voltage-dependent, alpha IH subunit; CD9 
antigen (p24); TEM17; TBM13, Thy-1 cell surface antigen; Tax interaction protein 1; dysferlin, 
limb girdle muscular dystrophy 2B (autosomal recessive); hypothetical protein MGC34648; 
putative translation initiation factor; insulin-like growth fector binding protein 4; matrix 
metalloproteinase 9 (gelatinase B, 92kDa gelatinase, 92kDa type IV collagenase); heterogeneous 
nuclear ribonucleopirotein R; bHLH factor Hes4; collagen, type VI, alpha 2; T-box 2; 
glyc«raldehyde-3-phosphate dehydrogenase; G protein-coupled rec^ior 4; collagen, type I, alpha ' 
1; ras-related C3 botulinum toxin substrate 1 (rho &mily, small OTP binding protein Racl); 
ribosomal protein, large, PI; TEMIO, COL1A2 involved m'tissue remodeling; heat shock 70kDa 
protdn 8; KIAA0152 gene product Ca2+-promoted Ras iiuctivaton swine/arginme repetitive 
matrix 2; hypoxia-inducible factor 1, alpha subunit (basic heijx-loop-helix transcription factor); 
benzodiazapine receptor (peripheral); ectonucleoside triphosphate diphosphohydrolase 1; 
heparan sul&te proteoglycan 2 (perlecan); fibromodulin; hairy/enhanc»-of-split related with 
YRPW motif 1; collagen, type V, alpha 3; hairy/enhancer-of-split related with YRPW motif-like; 
hypofliBtical {Hrotein MGC2731; amino-terminal enhancer of split; mitogen-activated protein 
kinase 9; regulator of G-protein signalling 5; prothymosin, alpha (gene sequence 28); tubulin, 
beta, 2; protease, serine, 23; hypothetical protein FLJ20898; calpain 1, (mu/I) large subunit; 
interferon, alpha-inducible protein (clone IFI-6- 1 6); ESTs, Weakly similar to T2503 1 . 
hypothetical protein T20D3.3 - Caenorhabditis elegans [C.elegans]; major histocompatibility 
complex, class I, C; hypoxia up-regulated 1; complement component 4B; prefoldin 2; 
cytoskeleton-associated protein 1 ; Rho GTPase activating protein 4; Homo sapiais clone 
FLC1492 PR03121 mRNA, complete cds; transducin-like enhancer of split 2 (E(spl) homolog, 
Drosi^hila); ribosomal protein L37; hypodjetical protein MGC4677; ESTs, Highly similar to / 
MT1A_HUMAN METALLOTHIONEIN-IA (MT-IA) [H.sapiens]; TEMll, nidogen (enactm); 
guanine nucleotide binding protein (G protein), gamitia 5; matrix Gla protein; heat shock lOSkD; 
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GNAS complex locus; Homo sapiens cDNA FUl 1658 fis, clone HEMBA1004577; H19, 
imprinted maternally expressed untranslated mR NAj protein tyrosine phosphatase type IVA, 
member 3; snail homolog 1 (Drosophila); integrin-binding sialoprotein (bone sialopiot^in, bone 
sialoprotein H); tissue inhibitor of metalloproteinase 1 (eiyttuoid potentiating activity, 
collagenase inhibitor); peptidylprolyl isomerase B (cyclophilin B); MARCKS-like protein; FAST 
kinase; protease, serine, 1 1 (IGF binding); beta-2-microglobulin; delta sleep inducing peptide, 
immunoreactor; collagen, type IV, alpha 2; immediate early response 3; cadherin 5, type 2, VE- 
cadherin (vascular epithelium); RGC32 protein; guanylate cyclase 1, soluble, beta 3; major 
histocompatibility complex, class I, B; ribonuclease, RNase A family, 1 0)ancreatic); collagen, 
type XVm, alpha 1; v-jun sarcoma virus 17 oncogene homolog (avian); Homo sapiens mRNA; 
cDNA DKFZp686G1610 (from clone DKFZp686G1610); nucleplin; lectin, galactoside-binding, 
soluble, 3 binding protein; Lysosomal-associated multispanning mranbrane protein-5; ribosomal 
protem S16; guanine nucleotide binding protein (O protein), gamma 12; serine (or cysteine) 
proteinase inhibitor, clade E (nexin, pkisminogen activator inhibitor type 1), member 1 ; biglycan; 
DnaJ (Hsp40) homolog, subfamily B, member 1; tumor rejection antigen (a>96) 1; interferon, 
alpha-inducible protein (clo ne IFI-15K); solute carrier femily 21 (prostaglandin transporter), 
member 2; CD74 antigen (invariant polypeptide of major histocompatibility complex, class 11 
antigen-associatecQ; serum/glucocorticoid regulated kinase; mitogen-activated protein kinase; 
receptor (calcitonin) activity modifying protein 3; sema domain, immunoglobulin domain (Ig); 
benzodiazapine receptor (peripheral) - mitochondrial; CI domain-containing phosphatase & 
tensin-like; and Notch homolog 3 (Drosophila), whereby an immune response to the protein is 
induced. 

37. The method of item 36 wherein a protem is administered, 
f 38. The method of item 36 wherein a nucleic acid is administered. 

39. The method of item 38 wherein the nucleic acid is administered intramuscularly. 
^ 40. The method of item 36 further comprising administering an immune adjuvant to the 
mammal. 

41 . The method of item 36 wherein the mammal has a br^st tumor. 

42. The method of item 36 wherein die mammal has had a breast tumor sur^cally removed. 
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BREAST BNDOTHELIAL CELL EXPRESSION PATTERNS 

ABSTRACT 

To gain a better understanding of breast tumor angiogenesis, breast endothelial cells 
(ECs) were isolated and evaluated for gene expression patterns. When transcripts from 
breast ECs derived &om normal and malignant breast tissues were compared, genes that 
were specifically elevated in tumor-associated breast endothelium were revealed. These 
results confirm that neoplastic and normal endothelium in human breast are distinct at the 
molecular level, and have significant implications for the development of anti-angiogenic 
therapies in the fiiture. 
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